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IN THE CLAIMS: 

Set forth below in ascending order, with status identifiers, is a complete listing of all 
claims currently under examination. Changes to any amended claims are indicated by 
strikethrongh and underlining. This listing also reflects any cancellation and or addition of 
claims. 

W hat is claimed is: 

1 , (currently amended) A small form factor transceiver module, comprising: 

a serial transfer interface for coupling an incoming serial data stream and an outgoing 

serial data stream with a host having a gigabit Ethernet (GE) data protocol; 

a transceiver for coupling said incoming serial data stream and said outgoing serial data 

stream to a an external network having a time domain multiplexed (TDM) data protocol; 

a protocol converter coupling said serial transfer interface and said transceiver, said 

protocol converter operative to convert an incoming TDM serial data stream received from said 

external network into a GE serial data stream for said host, said protocol converter also operative 

to convert an outgoing GE serial data stream received from said host into a TDM serial data 

stream lor said external network; 

wherdn said piouvol eomcner includes: 

a first protocol conve rt er disposed along a first data path ass ociated wit h said incoming 

serial data stream, comprising: 

a dese riah/ei to des erialize a TDM serial da ta stream into a parallel TDM data 

stream: 

a dciramer for d eframing said parallel TP. VI d at a stream: 

JiA'-encjpsUatiM to Je -eiKapsulate -aidjMi allel 1 P\l data Micam md pel hum 

protocol n\e-> * ve nerate a de-encapsulat ed paraiie' c -i.vuir. : ar.d 

■/.. ., ., '-e •• - d e-encapsulated paral lel i . - „ . a serial GE 

data mi cam. and 

&J£^V- d ■ c onverter disposed along a second data path as sociated u.tr, s_a;e. 
outgoing serial data stream, comprising: 
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a deserializer to deserialize a GE serial data stream to form a parallel GE data 

stream: 

an encapsulator to encapsulate said parallel GE data stream into said TDM 

protocol: ____ 

a framer coupled to said encapsulator for generating TDM fames: and 
a serializer receiving an output of said framer to covert said parallel data stream into a 
s erial TDM data stream: 

wherein said transceiver module is operative as both a transceiver and as a protocol 
converter. 

2. (original) The module of claim 1, wherein said protocol converter is formed on an 
integrated circuit. 

3. (cancelled) 

4. (original) The module of claim 1 , wherein said TDM protocol is a TDM protocol 
selected from the group consisting of synchronous data hierarchy (SDH), synchronous optical 
network (SONET) and a plesiosynchronous data hierarchy (PDH). 

5. (currently amended) The module of claim 1, further comprising: a controller adapted 
configured to communicate control information with said host via interband Ethernet frames 
exchanged with said host. 

6. (current!) amended) The module of claim 1 , w her e in said pro toc ol - co nverter c omp rises 
\ binall form lacuy transcc \c:_nodi.L\ comprising: 

a,serjal transfer interface for co upling an incoming serial data stream an d an outgoing 
serial data sire im >\ itha host having a gigabit Ethernet (GE) data protocol: 

ajiaB§ceiver,for coupling said incoming serial data stream and said outgoing serial data 
^manUpa an externa l network having a time domain multiplexed (TDM) data protoco l: 



Attorney Docket No. COTI-001 OOUS 
Application Serial No.: 10/643.633 
Page 4 

a protocol converter coupling said serial transfer interface and said transceiver, said proh y- i 
converter o perative to convert an incoming TDM serial data stream received from said external network 
into a GE serial data stream for said host, said protocol converter also operative to convert an outgoing 
GE serial data stream received from said host into a TDM serial data stream for said external network: 
and 

wherein said transceive r mo dule is operative as both a transceiver and as a protocol conv erter: 
wherein said protocol converter includes: 

a first SERDES for coupling data to said serial transfer interface; 

a Gigabit Ethernet PHY module coupled to exchanged data between said first SERDES 
and a MAG module; 

an encapsulation module coupled to said MAC module to perform an encapsulation 
protocol selected from the group consisting of frame relay, HDLC, and GFP; 
a framer coupled to the output of said encapsulation module; and 
a second SERDES for coupling data between said framer and said transceiver, 

7. (currently amended) The module of claim 6. further comprising: a controller coupled to 
said MAC module , said controller adapted to communicate control information with said host via 
interband Ethernet frames exchanged on said a_host interface. 

8. (original) The module of claim 6, wherein said protocol converter is formed on an 
integrated circuit. 

9. (currently amended) The module of claim 1 claim 6 . wherein said TDM protocol is a 
plesiosynchronous data hierarchy (PDH) protocol adapted for Tl/El signals. 

10. (currently amended ) The module of claim 1 claim 6. wherein said 1 DM protocol is a 
plesiosynchronous data hierareh} ( PDH) protocol adapted for T3/E3 signals. 



Attorney Docket No. COTI-001/00US 
Application Serial No.: 10/643.633 
Page 5 

1 1. (currently amended) The module of cl aim 1 claim 6 . wherein said TDM protocol is a 
SONET protocol selected from the group consisting of OC-3/STM-1, OC-12/STM-4. and OC- 
48/STM-16. 

12. (currently amended) The module of ciaim-4- claim 6 . wherein said first protocol 
converter is configured to perform protocol conversion including at least one member from the 
group consisting of: GFP mapping, POS/HDLC mapping, and frame relay mapping. 

13. (original) A system, comprising: 

a router having a gigabit Ethernet (GE) data protocol; and 

a small form factor interface converter transceiver module for coupling data between said 
router and a connection port of an external network having a time division multiplexed (TDM) 
data protocol, the transceiver module comprising: 

a serial transfer interface module for coupling an incoming serial data stream and 
an outgoing serial data stream to a host having a gigabit Ethernet (GE) data protocol; 

a transceiver for coupling said incoming serial data stream and said outgoing 
serial data stream to a- an external network having a time domain multiplexed 
multiplexed (TDM) data protocol; and 

a protocol converter coupling said serial transfer interface and said transceiver, 

said protocol converter operative to convert an incoming TDM serial data 
stream received from said external network into a GE serial data stream for said 
host, 

said protocol converter also operative to convert an outgoing GE serial 
data stream received from said host into a TDM serial data stream for said 
externa! network a first SERDF.S for coupling data to said serial transfer interlace: 

M 0 f OU> U ^ llujlidl'i^ 

a Gigabit Ethernet PHY module couple d to exchanged data 

bemec! . •» ^ gPES and a MAC modul e: 
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an encapsulation module coupled to said MAC module to perform 
an encapsulation protocol selected from the group consisting of frame relax . 
HDL C, and GPP: 

a fra mer coupled to the output of said encapsulation module: and 

a second SERPENS f o r coupli ng data betw een said framer and said 

transceiver . 

14. (cancelled) 

15. (currently amended) The system of claim 13 claim -14 . further comprising: a controller 
coupled to said MAC module, said controller a d apt e d configured to communicate control 
information with said host via interband Ethernet frames exchanged on say ahost interface. 

16. (original) A method of protocol conversion using a small form factor transceiver module 
for coupling a serial data stream between a router and an external network, comprising: 

within said module, converting a Gigabit Ethernet data protocol of a serial data stream 
received from said router into a time division multiplexed (TDM) protocol of said external 
network prior to transmitting said serial data stream to said external network; and 

within said module, converting said TDM protocol of a serial data stream received from 
said external network into said Gigabit Ethernet data protocol prior to transmitting said serial 
data stream to said router 

at said module, receivin g at least one in-band Ethernet frame embedded within said serial 
data stream received from said router: and 

identifying at least one command from said router contained with said at least one in- 
band 1 thernet fr ame ; 

wherein said module is operative as both a transceiver and as a protocol converter. 

17. (cancelled) 



?5420i; v2. !>.-'. 
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1 8. (original) The method of claim 16, further comprising: 
at said module, forming a message to said router; and 

embedding said message in an in-band Ethernet frame transmitted in said serial data 
stream transmitted to said router. 



1 9. (original) The method of claim 16, wherein said module is capable of performing 
protocol conversion for a plurality of TDM data protocols, further comprising: 

configuring said module to perform protocol conversion for a selected TDM data 
protocol. 

20. (original) The method of claim 16, further comprising: 

performing Ethernet flow control to match a data rate of said router and said external 
network, 

21. (original) The method of claim 16. wherein said TDM protocol is a SON ET protocol, the 
method further comprising: 

using an optical transceiver to couple SONET signals to an optical fiber interface. 

22. (original) The method of claim 16, wherein said TDM protocol is a PDH protocol, the 
method further comprising: 

using an analog front end to couple PDH signals to copper cables. 

23. (new ) The module of claim 1, wherein said TDM protocol is a plesiosynchronous data 
hierarchy (PDH) protocol adapted for Tl/El signals. 

24. (new \ The module of claim 1, wherein said TDM protocol is a plesiosynchronous data 
hierarchy (PDH) protocol adapted for T3/E3 signals. 

25. (new) The module of claim 1, wherein said TDM protocol is a SONET protocol selected 
from the group consisting of OC-3/STM-1, OC-12/STM-4, and OC-48/STM-16, 
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26. (new) The module of claim 1, wherein said protocol converter is configured to perform 
protocol conversion including at least one member from the group consisting of: GFP mapping. 
POS/HDLC mapping, and frame relay mapping, 

27. (new) A method of protocol conversion using a small form factor transceiver module for 
coupling a serial data stream between a router and an external network, comprising: 

within said module, converting a Gigabit Ethernet data protocol of a serial data stream 
received from said router into a time division multiplexed (TDM ) protocol of said external 
network prior to transmitting said serial data stream to said external network; and 

within said module, converting said TDM protocol of a serial data stream received from 
said external network into said Gigabit Ethernet data protocol prior to transmitting said serial 
data stream to said router; 

at said module, forming a message to said router; and 

embedding said message in an in-band Ethernet frame transmitted in said serial data 
stream transmitted to said router; 

wherein said module is operative as both a transceiver and as a protocol converter. 

28. (new The method of claim 27, wherein said module is capable of performing protocol 
conversion for a plurality of TDM data protocols, further comprising: 

configuring said module to perform protocol conversion for a selected TDM data 
protocol. 

29. (new) The method of claim 27. further comprising; 

performing Ethernet flow control to match a data rate of said router and said external 
network. 

30. (new) The method of claim 27, wherein said TDM protocol is a SONET protocol, the 
method furihei comprising: 

UMng up. lT' u, v t ^ 4 ^ st >\i : s ? j\ , ar , , -> ^ - v 
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3 1 . (new) The method of claim 27, wherein said TDM protocol is a PDH protocol, the 
method further comprising: 

using an analog front end to couple PDH signals to copper cables. 



